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Introduction
Owning a business is often associated with a promising way to become rich. Indeed, taking Germany as an example, 34 percent of the wealthiest people earned their money by running their own company. Only 8 percent became rich in an employee position. The rest, 58 percent, were born rich-simply inheriting a fortune (Manager Magazine 2013) . But looking at the overall income distribution, the results are mixed for entrepreneurs in relation to paid employees. There seems to be agreement on three stylized facts, as established by Hamilton (2000) . First, the median selfemployed person earns less than the median wage-employed.
1 Second, the variance in entrepreneurial incomes is considerably larger than that of paid employees. Third, only a tiny minority of business founders eventually become exceptionally rich (Henrekson and Sanandaji 2013).
The huge entrepreneurial premium for a minority of so-called superstars and the seemingly low return to most entrepreneurs has led to the question: Why do individuals remain self-employed if they could earn more in paid employment? Have they not given up hope of earning considerably more according to the biased expectations hypothesis (Koellinger, Minniti, and Schade 2007) ? Do they derive non-pecuniary gains from entrepreneurship (Benz and Frey 2008) ? Or do entrepreneurs systematically underreport their incomes (Åstebro and Chen 2014) , and at the end of the day earn more than employed individuals?
We contribute to solving the entrepreneurial income puzzle by disentangling the heterogeneous group of entrepreneurs into subgroups.
Using the representative data of the German Micro-Census, a survey of 800,000 individuals, we start by separately examining incomes of the selfemployed with employees (employers) and those of the solo selfemployed. 2 We then investigate the incomes of entrepreneurs depending on their socio-demographic, educational, and professional background.
Observing a general income distribution in wage and selfemployment similar to Hamilton's (2000) baseline study, our estimates indicate that entrepreneurship pays, depending on the type of selfemployment and the human capital of the self-employed. Most important, the self-employed with employees are more likely to have higher incomes than paid employees. There is thus no entrepreneurial income puzzle if individuals are ready to risk employing others in their business. In contrast, the solo self-employed are on average less likely to earn more than paid employees. But solo self-employment appears to be a profitable career option for some groups, namely for individuals in the upper percentiles of the wage-income distribution and for those with a university entrance degree (Abitur) but no further professional qualification. Interestingly, the variance in incomes from entrepreneurship is much higher for the solo self-employed than the employers.
The remainder of the paper is organized as follows. Section 2 describes the theoretical and empirical background. Section 3 reviews data and measurement issues and provides descriptive results. Section 4 provides multivariate analyses of what determines incomes separated by employment states. Section 5 considers underreporting and overestimating entrepreneurial incomes. Section 6 concludes.
Previous research
Whether entrepreneurs can earn more than paid employees attracts considerable attention in the empirical literature. It is generally assumed that people select their employment according to its expected utility and start to pursue an own venture when it appears more rewarding to them than being a paid employee or unemployed (Knight 1921; Lucas 1978; Evans and Jovanovic 1989) . Along these lines, Taylor (1996) argues that higher expected earnings in self-employment than in paid employment are a key factor determining the utility of self-employment. And as becoming self-employed is risky, Kihlstrom and Laffont (1979) assume that the occupational choice between self-employment and a salaried job is driven by a risk-return tradeoff. More risk-tolerant persons prefer to become entrepreneurs when they expect to realize higher but riskier incomes, while less risk-tolerant persons prefer wage work with lower but predictable incomes.
There are several explanations for why higher risk tolerance is a necessary but insufficient condition for earning higher incomes. To earn more, the self-employed also need to be more productive or more innovative than a paid employee. Lucas (1978) highlights the distribution of managerial talent across the working population and argues that those with more talent tend to become entrepreneurs with higher incomes.
But talent alone cannot explain the added value that an entrepreneur may create. Holmes and Schmitz (1990) develop a model where individuals have different abilities in identifying and exploiting opportunities for new products, and introducing them to the market. And assuming that transforming entrepreneurial abilities into running a business is a random process, individuals with higher abilities have a higher probability of starting and running their own firm that may allow them to realize higher incomes than in a salaried job. 3 Individuals may also have incomplete information about their abilities (Jovanovic 1982 and MacDonald 1988) . Those who learn about their lack of entrepreneurial abilities will, after a while, return to wage employment, and those who have them will remain entrepreneurs.
Why might it pay the entrepreneur to also employ others? Åstebro, Chen, and Thompson (2011) argue that economies of scale result from a division of labor-that "when the engineer works with the marketer to produce a new product, the two together do better than if one of them had done both tasks" (see also Åstebro and Chen 2014, 94) . So, entrepreneurs who employ wage workers can be more productive and have higher incomes than solo entrepreneurs.
While these approaches may explain why some entrepreneurs are able to realize higher profits than others, it is often argued that nonpecuniary gains from entrepreneurship can also be important in determining people's entrepreneurial choices. That may explain why some individuals stay in self-employment even though they earn no more or even less than as a paid employee. Non-pecuniary utility includes being one's own boss, determining one's work activities, and working flexibly or creatively (Benz and Frey 2008; Millan, et al., 2011 , Hyytinen, et al., 2013 .
There are an increasing number of empirical studies on entrepreneurial earnings. Åstebro and Chen (2014) provide an overview of almost all studies supporting and contrasting with Hamilton's approach (2000) . They show that several recent analyses have found that some entrepreneurs earn more than their employed counterparts. 4 They also
show that entrepreneurial income distribution is centered to the left of the wage distribution of employed individuals and is more positively skewed.
Moreover, entrepreneurs work more hours per week than paid employees.
Last but not least, the results for the type of person that selects entrepreneurship are mixed. In some countries, more qualified and relatively well paid employees tend to switch into entrepreneurship. In other countries, business founders come from both the upper and lower part of the wage distribution. Such differences could explain country differences in the incomes from entrepreneurship and paid employment.
It also highlights why the strong heterogeneity in the earnings premium might depend on the type of entrepreneur. But the empirical evidence is very limited in this respect. Parker (1999) , in his analysis of the distribution of self-employment income in the United Kingdom, concludes that the inequality of incomes is likely to come from the greater heterogeneity among the self-employed, particularly in their occupation. 4 Studies for Germany that are partly reviewed by Åstebro and Chen (2014) suggest that -similar to other countries -the distribution of entrepreneurial earnings has a higher standard deviation than the wage distribution due to higher incomes in upper percentiles (Merz 2006) . Martin (2013) using the German Socioeconomic Panel finds that selfemployed persons on average earn more than paid employees. Kneiding and Kritikos (2013) Putting together, the literature clarifies that incomes from entrepreneurship are at higher risk than incomes from wage employment.
But it is not clear that becoming self-employed leads to substantially higher incomes than being in a comparable job as a paid employee. Some authors highlight random processes where success depends on ability, on learning, and on scale economies, all influencing incomes and income expectations. The returns to entrepreneurship may include more than pecuniary incomes, because many studies observe lower median incomes in self-employment, creating the returns-to-entrepreneurship puzzle. By analyzing subgroups of self-employed we can solve much of that puzzle.
Data and Methods

Data source and the identification of self-employment
Our investigation is based on German Micro-Census data 6 provided by the German Federal Statistical Office. The Micro-Census is a representative 5 In their study, Kneiding and Kritikos (2013) also reveal, similar to Åstebro and Chen (2014) , that the median consumption spending of entrepreneurs is higher than that of wage earners. An advantage of these data over other sources is that the nonresponse rate is very low, making missing-value problems largely irrelevant (Fritsch, Kritikos, and Rusakova, 2012) . For instance, the nonresponse rate for a question about labor market income is only about 4 percent, far below that in other surveys (Schimpl-Neimanns, 1998 
Measurement of income in the Micro-Census
The Micro-Census includes information about the net monthly individual income in 24 narrowly defined income groups that range from €0-150 to more than €18,000 (Table 1) . 8 The respondents are advised to declare net income after taxes and social insurance contributions. We compared the midpoints of income intervals as reported in the Micro-Census with the mid-points of the same intervals constructed on the basis of income values in the German Socio-Economic Panel data (for this database see Wagner, Frick and Schupp 2007) . This comparison did not show any significant differences between the two sources. Therefore, we are confident that the income measures are sufficiently precise for our analysis. 4 500-700 16 3,600-4,000 5 700-900 17 4,000-4,500 6 900-1,100 18 4,500-5,000 7 1,100-1,300 19 5,000-5,500 8 1,300-1,500 20 5,500-6,000 9 1,500-1,700 21 6,000-7,500 10 1,700-2,000 22 7,500-10,000 11 2,000-2,300 23 10,000-18,000 12 2,300-2,600 24 more than 18,000
We use two income measures. The first is an ordinal variable that assumes 24 values for the different income groups (Table 1 ). The second contains the hourly incomes that correspond to the midpoints of the income intervals divided by the number of working hours per month.
Furthermore, a wide set of variables control for factors that may affect a personal income, such as age, gender, tenure, industry, nationality, marital status, children in the household, highest achieved level of formal education, regular number of working hours per week, and region of 8 residence.
9 Table A1 in the Appendix provides descriptive statistics of variables used in the analysis. According to our data, the mean monthly income of self-employed persons is 1.58 times that of paid employees (Table 2) . This difference is more pronounced for the self-employed with employees (2.17 times) than for solo entrepreneurs (1.11 times). The median monthly income of solo self-employed and paid employees is, however, exactly the same, while the median monthly income of employers is 1.75 times that of employees.
The pattern is similar for hourly incomes. While the mean income per working hour of all self-employed is 1.35 times (about €4) that of paid employees, the median hourly income of solo entrepreneurs is 0.94 (€0.62) that of paid employees (Table 2 ) and the median hourly income of employers 1.22 times (€2.25). Similar to previous research (Åstebro and Chen 2014) , the standard deviation of hourly incomes in self-employment is about 3.3 times that of hourly wages in paid employment. The results suggest that the median solo entrepreneur is not compensated for the higher income risk, while the median self-employed with employees is.
Further differentiating between employment states, the selfemployed with workers have higher monthly incomes than paid employees from the 5 th percentile on and higher hourly incomes from the 25 th percentile on. So, a great majority of the self-employed with employees earn more than wage workers; the standard deviation of their hourly wages is however 2.3 times that for paid employees. In contrast, being a solo entrepreneur seems to pay only from the 75 th percentile on.
Remarkably, the standard deviation of hourly earnings of solo entrepreneurs is almost 4 times that for paid employees, and 1.6 times that for entrepreneurs with employees, indicating pronounced heterogeneity among the solo self-employed.
Determinants of incomes
Multivariate analysis estimates the relationship between employment and income using three different models ( The results are quite similar across models (Table 3) . Most important, the parameter estimates from models I and II indicate that the solo self-employed are less likely, but the self-employed with employees are more likely, to earn higher incomes than paid employees. There is an inverted u-shaped relationship between income and a person's age and between income and the number of years in the current job. Those with a tertiary degree tend to have the highest incomes, and those with a vocational degree have significantly higher incomes than those without such a degree. Males and those with children tend to receive higher incomes. There also are significant effects specific to industries and regions. Model III further reveals a significantly positive relationship between solo self-employment and hourly earnings at the 75 th percentile.
And at the 25 th percentile, both the solo self-employed and the selfemployed with employees earn significantly less than paid employees. (Table 4) . These interaction variables indicate differences in the return to education between paid employment and solo self-employment.
A crucial result is a highly significant positive interaction effect of solo self-employment on incomes among persons who have a university entrance diploma ("Abitur," which is similar to a high school diploma). This is the only group that achieves higher returns to formal education in solo self-employment than in paid employment. In contrast, the solo selfemployed with a vocational or tertiary degree are likely to earn less than comparable paid employees. Moreover, the non-significance of the (Table A2 in the Appendix). Our basic finding holds for both males and females. Multivariate analysis in Table 5 sheds light on the role of incomes from paid employment prior to starting up for the probability of making a transition to self-employment, conditional on other variables that may affect income. It is possible to infer from the estimated coefficients whether the employment status in period t+1 is significantly associated with the wages from employment in period t. The results in Table 5 pattern for those who turn to self-employment with employees: here the estimated effect is highly significant from the 50 th percentile on. Thus, the analysis of the financial situation of entrepreneurs prior to starting up a business suggests that a transition from paid employment into selfemployment is particularly likely for those who previously earned higher 10 Astebro and Chen (2014) point, however, to the studies that also find a negative selection into self-employment. incomes in paid employment. The income from paid employment of future self-employed at lower percentiles is not significantly different from the income of people who remained in paid employment.
Under-reporting and over-reporting income
Both Åstebro and Chen (2014) and Sarada (2013) is not possible to test an underreporting bias in a comparable way. If such a bias were present, however, it would even strengthen our basic finding that many self-employed persons earn more than in paid employment.
One could also argue that entrepreneurial net earnings are overestimated in the data. The reason is that self-employed people in Germany are less subject to obligatory social insurance payments than paid employees. 11 If self-employed people who are not obliged to pay for social insurance tend not to have voluntary insurance-say, due to low incomes or less risk aversion-their reported net incomes may be not fully comparable to the net incomes of their paid employee counterparts.
We test whether differences in social insurance payments of the selfemployed and the paid employees significantly affect the difference in their incomes using information about social insurance in the Micro-Census. We add to the earnings regression interaction terms between being selfemployed (with or without employees) and the variable indicating whether social insurance is being paid.
11 While employers discharge contributions to pension, unemployment, health and longterm care insurances for their employees, self-employed people in general have to pay compulsory contributions only for health and long-term care insurance but may voluntarily choose to pay contributions to other insurances. There are, however, several exceptions from this rule. Particularly, self-employed craftsmen, teachers, artists, writers, those in care services, medical doctors, tax consultants and several other occupational groups are subject to further compulsory social insurance. Table A3 in the Appendix shows interaction effects between employment status (solo self-employed or employer) and a dummy variable that indicates whether a respondent pays for private social insurance or not (column I). Since it can be argued that self-employed with high incomes are more likely to pay for private social insurance than selfemployed with lower incomes, we distinguish between private and obligatory pension insurance. In the latter case, the results should not be disturbed by a possible income-based selection bias (column II in appendix Table A3 ).
Obligatory insurance is paid for by 95.5 percent of paid employees, whether solo entrepreneurs are subject to compulsory pension insurance or not. In both cases, they are lower than the returns to paid employment.
Thus, over-reporting incomes from self-employment is unlikely to be an issue here.
Summary, conclusions, and further research
In this analysis, we address the entrepreneurial income puzzle: Why do many individuals remain in self-employment even though they could earn more if they would accept a job as paid employee? We have doubts about whether there really is such a puzzle. We can confirm the results of previous studies on returns from entrepreneurship, as summarized by Åstebro and Chen (2014) . We observe that the median self-employed person in Germany does not earn significantly more per work-hour than the median wage worker, even while confronted with a much higher variance in incomes. We also observe the same skewness in the distribution of incomes with superstar effects, thus very few self-employed have extremely high earnings. Moreover, self-employed persons on average work considerably longer hours than paid employees.
Such aggregate data suggest that entrepreneurship does not pay.
But more disaggregated analysis provides important insights. The differences in returns from entrepreneurship are substantial for different types of self-employed. The median self-employed with employees earns 22 percent more per hour than the median wage worker, and compared with wage workers, the standard deviation in incomes is "only" 2.3 times larger. In contrast, the median solo entrepreneur earns a lower hourly income than the median wage worker, and the standard deviation of hourly earnings is almost 4 times larger. What might explain why solo entrepreneurs have higher standard deviations in incomes than selfemployed with employees? One possibility is their higher income-risk;
another is their greater heterogeneity.
How can these new results be incorporated into existing theories of entrepreneurship? First, they clearly point to the relevance of risk-related approaches to entrepreneurship. The fact that a transition into selfemployment pays for the majority of self-employed, if they are not just solo self-employed but also employ other people, shows that this higher risk tolerance may be rewarded by higher incomes. We, further, see indirect confirmation of the approach of Holmes and Schmitz (1990) , who emphasize that specific abilities increase the probability of success.
At least three groups of solo entrepreneurs deserve further attention. First are the superstars who earn high incomes. The mere finding that such superstars are among the solo entrepreneurs makes clear that solo self-employment is not just the choice for low-income individuals driven by the necessity to set up a business. Second are those with a university entrance qualification ('Abitur') who are better off when being their own boss than when employed. These two groups give rise to the question why do they have higher incomes than paid employees?
Third are solo entrepreneurs who gain less than they would probably earn if employed. Why do they remain in the market?
One reason for higher incomes among the first two groups of solo self-employed may be imperfections in the labor market. Salaried pay might be too rigid for these two groups. Strong orientation at the formal qualification may lead to low wage payments for those without further professional qualifications, and ceilings may limit wages for highly qualified employees. Other market-based explanations could be weak bargaining positions or an oversupply of workers lacking further professional qualification, or imperfect evaluation of their productivity. It may also be that some solo entrepreneurs can specialize more on their talents than would have been possible in paid employment (say, by providing special services), thus increasing both their productivity and income.
With regard to the question why some individuals, mostly solo entrepreneurs, remain in self-employment when they could earn more in paid employment, we should, first of all, be aware that our cross-sectional data provide only snapshots. Earlier analysis shows that up to 50 percent of all entrepreneurs exit self-employment within five years of having launched their business, and many of them return to wage employment exactly because they can earn higher incomes . Some low-income entrepreneurs may thus give up their venture.
And those who remain in solo self-employment and accept lower incomes might do so for various reasons. One explanation could be that they are not aware of their lower incomes because they compare monthly not hourly incomes. Or they may feel forced to remain self-employed due to a lack of alternatives in wage employment. Or they may deliberately remain self-employed because they prefer to be their own boss. As they are not hiring others in their business to earn higher incomes, non-monetary utility seems to be at play for solo entrepreneurs.
Our analysis points to several topics that should be analyzed in future research. First, we need to know more about the diverse types of Notes: Dependent variable is 24 income groups. Results of ordered logit regression with robust standard errors (in parentheses). Control variables are age, age squared, years at current job and its squared value, educational level, marital status, children in household, nationality, gender, number of working hours per week, regional dummies, industrial sector dummies. The number of observations in model I is lower than in model II because responses to the question about private insurances are not obligatory in the Micro-Census. *** statistically significant at the 1 percent level; ** statistically significant at the 5 percent level; * statistically significant at the 10 percent level.
